The heart in situ is normally under the balanced control of its extrinsic nerves, preganglionic fibers of the parasympathetic system which enter via the vagus and end about ganglia in the cardiac tissue, and postganglionic fibers of the sympathetic group which are widely distributed to the muscular and specialized tissues.
The influence of the vagus upon the origin and propagation of the excitatory process has been studied in detail. In the mammalian heart it acts to slow the spontaneous rhythm whether this arise in the sinoauricular or auriculoventricular node. The sinus is chiefly under the control of the fight nerve while the A-V node is governed by both (1) . Vagus stimulation brings about slowing of A-V conduction, the left nerve being the more effective (2) . It may also cause partial block in the bundle branches (3) . Intraauricular conduction is retarded in the cold blooded heart by vagus stimulation (4) . In the auricle of the dog the normal conduction is not altered but if the transmission has been previously slowed it is accelerated by the vagus (5). The refractory period of the auricular muscle is shortened (6) while that of the ventricle is tmaffected (7) .
While it appears that all portions of the heart are under the influence of the sympathetic its action is most effective at the normal centers of rhythm, the sin0auricular and auriculoventricular nodes (8) . At these points there exists a noticeable difference between the influence of the right and left nerves, the fight producing primarily an acceleration of the sinus rhythm while the left enhances A-V conduction (9, 10)..Mad finally, when the sympathetic endings are stimulated by means of adrenalin, conduction within the ventricle is accelerated (11).
The present study was undertaken in an attempt to examine certain phases of the action of the sympathetic which have thus far escaped careful investigation.
Effect of Sympathetic Stimulation on Intraauricular Conduction.
The influence of adrenalin upon the transmission of the excitatory process in the auricle after functional exclusion of the vagus, has not to our knowledge been reported. We have, therefore, determined the intraauricular transmission rate before and after adrenalin in a series of eight experiments.
The animals were anesthetized with urethane and the hearts exposed in situ. Direct leads were taken from the right auricle by means of non-polarizable electrodes. Adrenalin in 1/50,000 dilution was injected into the femoral vein.
The results of three such observations are shown in Table I . Beginning within ½ to 1 minute after the intravenous injection of adrenalin there is a rise in transmission rate of from 100 to 400 mm. per second, varying with the amount of drug injected but occurring in some cases after doses too small to cause any considerable increase in the rate of the sinus rhythm.
Paralysis of the Sympathetic. Dale (12) has prepared from ergot a substance, ergotoxin, which consistently depresses the functions of the sympathetic system. More recently Stoll (13) has isolated a pure alkaloid, ergotamine, having similar properties but in greater dilution. This substance antagonizes the pressor action of adrenalin upon the systemic arteries, and inhibits its dilator effect upon the coronaries (14~: In dilution 1/100,000 it neutralizes the accelerating action upon the frog's heart of 1/2,000,000 adrenalin (15) ~. It depresses the tendency of adrenalin to produce hyperglycemia in rabbits (16) and relieves the inhibitory action of that drug upon the gut (14) . In short, ergotamine has a paralyzing effect upon the sympathetic endings similar to that exerted by atropine upon those of the vagus.
Ergotamine tartrate (0.25-1.0 rag.) was injected intravenously in cats and dogs and the heart rate recorded by galvanometric records. 1.0 cc. adrenalin 1/50,000
A C T I O N OF S Y M P A T H E T I C O N M A M~A L I A N H E A R T
The animals were anesthetized with urethane and artificial respiration maintained throughout the observation. In a series of five experiments carried out on animals with the vagi intact the observations of previous workers (~4) were confirmed, namely that ergotamine slows the rate of beat and that this slowing is relieved by atropine.
Thus in the experiment outlined in Table I !, the injection of 0.25 mg. ergotamine was followed by a slowing of the sinus rhythm from 222 to 136 per minute. A second dose soon after the first failed to produce any pronounced change. After 0.25 rag. atropine, however, the rate rose again to 240. Such results are obviously susceptible of two explanations: either that ergotamine stimulates the vagus, or that it acts to diminish the accelerating action of the sympathetic. In an attempt to analyze the effect more closely ergotamine was administered after the vagi had been functionally excluded. Both nerves were sectioned in the neck and atropine sulfate, 2.0 mg., was injected intravenously. Following this procedure ergotamine (0.5-1.0 mE.) still produced conspicuous slowing of the sinus rhythm and a prolongation of the P-R interval of the electrodar~ogram as shown in Table III Table IV indicate that, whether the auricles are responding to the normal sinus rhythm or to rhythmic induction shocks, ergotamine brings about a slowing in the rate of transmission of the excitatory process of from 100 to 200 ram. per second. In the majority of instances this effect comes on gradually and reaches its maximum from 20 to 30 minutes after the injection.
DISCUSSION.
When the action of the parasympathetic nerves has been excluded by means of atropine it is possible to demonstrate that the excitatory process in the heart is affected to a considerable degree by the control of the sympathetic nerves. Upon all phases of excitation and conduction in the mammalian heart with the exception of intraauricular conduction the action of the vagus and sympathetic are opposed. Here the vagus is without effect unless the rate of transmission is abnormally slow. Under such circumstances it may bring about acceleration but never to a rate above the normal. Stimulation of the sympathetic nerves on the other hand invariably causes a conspicuous rise in the transmission rate. It is therefore apparent upon closer analysis that the effects of the vagus and sympathetic nerves upon intraauricular conduction are in no sense synergistic.
Under normal conditions there exists a delicate balance of such a nature that stimulation of one system involves inhibition of the other. It is, however, significant that, following paralysis of both sympathetic and parasympathetic nerves, the normal rhythm is maintained spontaneously at a more or less constant rate.
S~A R ¥ AND CONCLUSIONS.
Stimulation of the sympathetic nerve endings, after paralysis of the vagus, accelerates the transmission of the excitatory process in the dog's auricle.
Following the functional exclusion of the vagus ergotamine slows the rate of the sinus rhythm, depresses A-V conduction, and delays the transmission of the excitatory process in the auricle.
The relation of the sympathetic and parasympathetic nerves in the control of the cardiac rhythm is discussed.
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